Abstract. In this paper, we define a (p, v)-extension of Hurwitz-Lerch Zeta function by considering an extension of beta function defined by Parmar et al. [J. Classical Anal. 11 (2017) 81106]. We obtain its basic properties which include integral representations, Mellin transformation, derivative formulas and certain generating relations. Also, we establish the special cases of the main results.
introduction
The Hurwitz-Lerch Zeta function and its properties are appear in various recent research papers see e.g., [10] pp. 27, [24] , pp. 121 and [25] Many extension and generalizations of (1.1) found in the literature (see .g., [3, 7, 10, 11] ). In [13] , authors gave the following generalization and integral representation: The extension of (1.3) and its integral representation are given in [12] :
In [21] , more generalization and integral representation are given in the following form,
where (p ≥ 0 , , ς, ζ ∈ C , a ∈ C \ Z − 0 , s ∈ C when |z| < 1, (σ + ζ − − ς) > 1, when |z| = 1) and
where p ≥ 0 , (σ) > 0 (a) > 0 , when|z| ≤ 1 (z = 1) ; (σ) > 1 when z = 1, and F p is the extended hypergeometric function (see [5] ). Now, we recall the following:
The extended beta function B(δ 1 , δ 2 ; p) due to [4] is
In [23] Parmar et al. defined extended beta function as: 10) where (x) > 0, (y) > 0 and K v+ 1 2 . is modified Bessel function of order v. Obviously, when v = 0
is the extended beta function (see [4] ). They also defined the extended hypergeometric function and its integral representation as
where p, v ≥ 0, σ 1 , σ 2 , σ 3 ∈ C and |z| < 1. The use of (1.10) found in [8, 9, 16] . Very recently, Gauhar et al. [15] , introduced a new extension of Hurwitz-Lerch Zeta function which is defined by
is an extended beta function defined in [26] by
where (x) > 0, (y) > 0 and E λ . is Mittag-Leffler function defined by
For various extensions and generalizations of special functions the readers are refer to the recent work (see e.g., [1, 2, 6, 14, 17, 19, 20, 22] ).
(p, v)-Extension of Hurwitz-Lerch Zeta function and its properties
This section introduce a new extension in terms of extended beta function (1.10) called the (p, v)-Extension of Hurwitz-Lerch Zeta function and is defined by
Remark 2.1. The following special cases can be derived from (2.1).
Case 1. If we consider = 1, then (2.1) will lead to another extension of generalized Hurwitz-Lerch Zeta function Φ 1,1 v,ς;ζ (z, σ, a; p) introduced earlier in [18] with ζ = σ = 1.
If we set = ζ = 1 in (2.1), then we get a new extension of Hurwitz-Lerch Zeta function Φ * v,ς (z, σ, a; p) which is the extension defined in [13] as:
, s ∈ C when |z| < 1, (σ + ζ − − ς) > 1 when |z| = 1. Case 3. A limit case of extended Hurwitz-Lerch Zeta function Φ v, ,ς;ζ (z, σ, a; p) defined by (2.1) is given by Φ 0, ,ς;ζ (z, σ, a; p) = Φ ,ς;ζ (z, σ, a; p)
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Posted: 1 March 2018 doi:10.20944/preprints201803.0008.v1 1 , KOTTAKKARAN SOOPPY NISAR 2, AND SHAHID MUBEEN 3 p, v ≥ 0, , ς, ζ ∈ C , a ∈ C \ Z − 0 , s ∈ C when |z| < 1, (σ + ζ − − ς) > 1 when |z| = 1. Similarly for p = 0, (2.5) converts to (1.5) and for = ζ = 1 and p = 0, (2.5) turns to (1.3).Taking = ς = ζ = 1 and p = 0 in (2.5) results (1.1).
Integral representations and derivative formulas
In this section, we define various integral representations and a derivative formula for (2.1).
Theorem 3.1. The following integral representation holds true:
Proof. Consider the Eulerian integral
where min{ (σ), (a)} > 0; n ∈ N 0 in (2.1), we have
Interchanging the order of summation and integration under the suitable conditions given in 3.1, we have
by using (1.11) we get the desired result.
Theorem 3.2. The following formula holds true:
provided that both the integrals converges.
Proof. Consider the following (see [21] )
Substituting σ 1 = ς + n and σ 2 = ζ − ς in (3.6), we have
Using (3.7) in (2.1), we have 
(3.10)
By using the binomial expansion
we get the desired result.
Theorem 3.3. The following formula holds true:
, where Φ * v,ς;ζ (zt, σ, a; p) is the limiting case defined by (2.4).
Proof. Using the integral representation of Pochhammer symbol ( ) n given in [25] :
in (2.1) and interchanging the order of summation and integration under the suitable convergence conditions, we get
Now, by using (2.4), we get the desired proof.
Next, we derive the derivative formula of (2.1).
Theorem 3.4. The following formula holds true
Proof. Differentiation of (2.1) with respect to z yields
Replacing n by n + 1 and applying the identities
in the r.h.s of (3.15), we get
Again, differentiating (3.16) with respect to z, we obtain Continuing up to n-times gives the required proof. 
Mellin Transformation and generating relations
In this section, we define Mellin transformation and some generating relations for (2.1). Here, we recall the following:
Theorem 4.1. The Mellin transform of (2.1) is given by
( (r) > 0 and (ς + r) > 0).
Proof. The Mellin Transformation of (2.1) is given by:
Applying the result (see [23] ),
we get which by using (1.5) yields the required proof.
Remark 4.1. The special case of (2.1) for r = 1 gives the following integral representation ∞ 0 Φ ,ς;ζ (z, σ, a; p, λ)dp = 1 
